Progesterone is a mediator in the ovulatory process of the in vitro-perfused rat ovary.
The role of steroids in the ovulatory process of the rat was explored in an in vitro perfusion system. Immature rat ovaries were primed with pregnant mare's serum gonadotropin (20 IU) and perfused in a recirculating perfusion system for up to 20 h. Unstimulated ovaries did not ovulate whereas the addition of luteinizing hormone (LH; 0.1 micrograms/ml) plus 3-isobutyl-1-methylxanthine (IBMX; 0.2 mM) resulted in 13.6 +/- 1.0 ovulations per treated ovary. Addition of an inhibitor of 3 beta-hydroxysteroid dehydrogenase (Compound A; 10 micrograms/ml) significantly (p less than 0.01) decreased the number of ovulations after LH plus IBMX stimulation (1.6 +/- 0.8 ovulations per treated ovary). This inhibition was reversed by the addition of progesterone, with 6.6 +/- 2.1 ovulations at approximately 100 ng/ml progesterone in the perfusion medium and 15.2 +/- 3.4 ovulations at approximately 3000 ng/ml progesterone. The addition of testosterone (10 micrograms/ml) did not reverse the inhibition of ovulations by Compound A. High levels of progesterone in the perfusion medium (greater than 3000 ng/ml) did not significantly (p greater than 0.05) increase the number of ovulations after stimulation with LH plus IBMX (20.2 +/- 4.8 ovulations), and progesterone (greater than 3000 ng/ml) was not by itself able to induce ovulations. Addition of LH plus IBMX resulted in a marked increase in the levels of progesterone, testosterone, and estradiol in the perfusion medium. The production of these steroids was almost completely inhibited by the addition of Compound A, and the levels of testosterone and estradiol were restored by the addition of high concentrations of progesterone.(ABSTRACT TRUNCATED AT 250 WORDS)